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(57)Abstract: 



PURPOSE: To prevent dubbing by using selectively a 
wave form signal in response to copy right information 
in a digitally recorded video signal as a synchronizing 
signal other than that of a valid pattern period of the 
video signal, thereby changing a chant, waveform 
around the specific synchronizing signal. 
CONSTITUTION: A decoding circuit 6 decodes copy 
right information in an ID signal in a reproduction 
signal in parallel with decoding operation. When 1-bit 
information representing the presence of copy right 
protection is set to 0 level (inhibit of dubbing), the 
circuit 6 adds information representing 'output 
without setting an output enable flag' to a 
reproduction signal to be outputted. Thus, a 
synchronizing signal addition circuit 7 of a next stage 
decodes the information representing 'output without 
setting output enable flag' and outputs a video signal 
together with a horizontal synchronizing signal and a 
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«i:ri*««#o^»iSBJHiBK^raffl{t#i lt& 

[»*«2] ^fllttlBtft^ttttfB^Srf^^^Eft 

L, 7 ^ ^^/^E^LfcWfe^f^$:l : ^fi|tS#lcSv^Tr 
■*"o^U*-*-5*»tr^5ff^^/HJ*E*W±*ft 

ifflv^gmcfflv^tiSEftaff-cfco-c, 

«««:«»{t*i*lcE«Lfcwift»«t1-5E»ll 
[000 1] 

^fe^cfflv^6J^SEft!^t»:(cHi-5• 
[0 00 2] 

git (r^^^VTR) (Cite, !«fty7 K05FjE4«R 

ffttft«a-rs**4^ try i/SSih^ffij&sfiFffi L4v\ 
[0 0 0 3] IP*>, a*«r-#-p^Wfc«#«:E»lfft 
(Tto^VTR) icfc^T, ^cogiiy^y 

Ufc«3eiSI»lft*OiE*4SBU"<ywSr5Jpfc LT AG 
CMSfa^tfy^ttloHfeiOEftAGCIsIB (afffij 
#M»le]B, *-KAGC) tt2E*Lfc^^fi*oi^< 

£L* 0 rtttcJ:!3i®Kd5^Lfe^f^ y #^tt5 

rttatK r*v*sie»t Lte^y7 hto?y?>ri 

8Sit1-5^try^B±*ft^«>5 (#0f]BS6l -288582 
[0 0 0 4] ST, ^^^/WVTRtt^lSMfcfS-g-OTkSF 



[0 0 0 5] bZZ>V % ^{f^fcr^/WkLTES 

ft&tzmm (dat) kjs^t* ^y^hco^trv 

^K±*ftir LTtt, Ji&CDSCMS (Serial Copy Ma 
nageraent System ) d*fc5 0 S CMS 

-«ihj 0*f^tH»«*i»ftSixT^5t, EftflJSiE 
tt-^«fWfllf««:WKLT*OE»«*«rTllifPt + 
ZZt\c£*) x ffjfry? ho^fcry^SrKJtLTl^ 

10 Off*tt±T lSiD^^^^/uy^Vi/ftStihl-S 
c t ic J: *> 7fn try ^(OJSWHi^^/i/y f 
V 9 £ L £ git L T V * -5 0 
[0 0 0 6] 

L J: 5 traHWl ML^^^VT 
15 Rtt, ±!!^«**<07k¥*ittrafflfB*tt»tE«Mrf 

*¥*iara)ii!«*«»sr«j!in-r5 r ^(c^o-cr^n^ 
k+*tmrm<ohztomRm» («*«mjR<owfcE 

[0007] l^l, r^^/uvTRtt, r^tv^R 

25 ihj Ox^^/uRlftltS-Sr^^^/vEftLfcttrJxSrB 
^^^yHSSMWB^tLTffl^+Si:, W^Sftfe?^ 
r^try^±j <o*ft«ifl»«feU* 

30 LT, rOx^^/^hfyyicHU, lElfcS CMS 
<0«4^ffi<0f f ^^/^Cy^BS±*»«rfflv>T*fPtt 
fflf*«:f f ^^/wWfc««-*o«UU*« (ID) ftMSBft 

^fcSEftRK^&S^SlxSr^^^ftttW^l 
35 mitttv ! i/*fl'yx>#&*{febt*Z1>K T1-u?X1i 
iS^bflM&Six57^D^SjMfcft*(cBBLT(4 f^tr 

T# 4 v n t v * 5 fiaHtf o fc ( jxttfi AtfffcS L fc* 

y ^-f/nfc y 7 h x-^(c>ct lt b 1 [hi i^f^^/^ 

[0 0 0 8] 

[IWB«r*8t-*-Sfc«)0*S] ±ftLfc^£$ftt* 
yb^lc, *^0^|4TE (1) , (2) 

45 ( 1 ) *fMt*«t *IC8Mfcflr *«rf f ^#A'E»U 
f ? y^/uE»Ufcl^»*t*fWI«fW-»V^TT-*-o 

^tB*'T5¥a:S:*-rS7 f y^/Ht-»E»S4*a«:ffl 



^7-59044 



-tts- 1 twit* 1-3** 5?^^flr*w4Kii. 

(2) *fttl*«*#«wlMfctt*tr? f i>*>«'E*U 

^fcfflllcJB^&nftEBflMFCfcoT, g^itf&sw 
6 1» *ttE«*F*TIB«cH1-* Sf^MltS^*^^ 
#£*£E® LfcZ 4: 5r«tSf*-5!5^ff. 
[000 9] 

H, B92, H3tt***tt**««©WSSK:H1"3«« 
El 4 , H 5 li£*E«lf WlS*fcB8r**f1Mt««fc L 

[0 0 10] *»flfcfca7 , $>#A^-*ff£«lltt» :*: 
ft. |^flr*©WJWi*fc**tt^****** ,J + 

[gift 8) MxfctrotfcS. 
[0 0 11] *fc. **WI-*SE«Bt(Wi. *B&. x 

t\ gf^fl^S^^&fcS^ttEtatf^lHlSfci-rai"^ 

[0 0 12] ST. f f 2>*A'flMMeflkS£KWil»*» 
.HlK*-fJ:5lc» AGCIHI882, A/D«*Elft3. 

9-{«MDIIIft7, D/A^&®ft8a><bfc$£ftSff£& 

[0013] z<Dt&msmz^x®.w-tz>, r 

i-o ^OMMHttt*— KAG CESS 2 Ic&l&SJtw w"C 

SJffli$*t5o ; tLT;rroAGClH]S&2;&»e>Hi*>£4x J E:K> 
«#-i/^/uas»tt-3£KSHE**v*:«MWt#ttA/D* 
*0ft3K«»Six. rr-OA/DSJftLfcf*-?*""'* 



10 [0 0 14] fcfc. *tf5W4ttfflcov^TttMi-5. E 
BttftKEftSftfeW^ttEHE^y KroJIftifeSK £ I? 
B££Ji. yVT./y (H**f) «r«T?l£flr*£ L 
T«#fclIlft6K0a&SixS. «-Wk0B6tt«»EUfc 

is fc<o-e*>9. ^yr^^fefw&snsif^w^frow 

«:W^-WaiHgft7lctti2r*-*. PWHt*tt»iHft7 
20 ttfrBLfc*»BBtt#fcH'*-*^*'»'«*"?*>*- 

ID) Wfl-fcBM-af Hi* 4: *lc^S?*/Hfcift(t* 

25 [00 15] ST. ±ELfcE**A«r*WWSfff*fl: 
0K5IC*JV*T. *3&BB«lffliaB4a»&Wa3*«*?- 

«4. I D«*, »9IT]Eff**«)(+ai** l t , » I D(t 

SIM* 2 if* h»EB*F*na*lcH1-afflf»«>*fMM* 

[0 0 16] :©fW?Sffiai l/ctt, &o 

(1) . (2) ofli«a*#*.6*ta. 

40 (l) *fWt««©*B**"*"W* ltfyl* 

*«) 

(2) fWA^v^oiroia****** (W*. 

tf, 2 If y H»«) 
(1) *f1MI«ai©*"Si«:*-^« 
45 SmtftH©*!**:*-*-***:^- fl^yH»«J 

roj u^<7H3»&-r4. r^f^^suhj 
r i j u^c/uroti-g-ii, r^c^^?F^ij 
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m&mvfim &w+mm*iMh s tin? v * /ueshm- 

43SIBl<D»*B#, E12lo^f <fc 5 t-, SHHblsIB6tt 

[0018] (l-i A) WftWM*>*m*wti tr 
'7 H»«tf« TOJ U-^yu ( r^f V^«ihj ) <o^-& 
«-Wfc:lslH6ttCw*»6ttl»+SW*«#«c r^ff^ 

7 f ^^/W«flfc«*«:D/ASE*lsIB8(ctH*i-S. rco 

[0 0 19] r<07tD^?l4ftt«:TVS««W= 
TV»|ft«<OAGCIslKtt-JttJc:VTR» 

ffl*«*ST7*^^/WTR (fcS^Wtr-^a^VTR) 
07^p^|!Mft«-»A*S8^*^LrEftAGClH]B* 
fcli^9V^IIIBtC«ft1-<5fc (^tfv Alltel" 5 
t) , w<oE«AGC0B*/ttt^7>^(Eljl6(ittl&S 

R** J Hffltt(c8Eft1-s «b AG ClElB^fcli^ 7 i^E 
[0020] HffovTRttAGCiHiBoaraS; 

<t LT KeyedAGC*SfflV^bttT*5 9* C^ftttAG 
C©fc«>oi/^</u*UJ#«tL-CH)Blflr#«)** (^ 

08^«*A>l©AGCiaBttlW»«#*$trl»«flr* 

±#£-£<o u^/Hc l J: 5 t WiW-T 3 b coa^Tfc 
So wOfctf), ±ELfcJ:5lw«fSWHI««*W-ifiOttJR 

[0 0 2 1 ] r5LT, r ^*A4L LTE«3*Lfcifctt 



LTEfrr«^iry^K±^prtlt45t#^ Eft* 
05 [0 0 2 2] (1-1 B) ±ELfc*fP*«8lo«r«IS: 

S-furyHMW* r 1 j u^c/u ( rytrv^tfpij ) 
a*ftiaB6ii^^)&»e>m*"r5»±tt-»ic ru^pr 
10 «t>9, ftaorajts«-s-«-j»iaB7tt rm*H77^ 

15 JHfflr*t*Jcifcf f ^^^Wfc«**D/A«»IiIB8U 

ua-fSo ^oei, D/A^»iHiB8^bffi^^sr 

[0 0 2 3] wOT^D^Sftft-S'iTVgfftaT*^ 
20 * + TV5fft«(0AGClHlBttrOSi:^7> 

S 0 ra«tc, ^T^o/ffiAW^iT^/uvTR 
25 (fc5^te7^D;/VTR) ^r^P^lfttft«*A*« 
^■Sr^ LTEftA G C0B* fctt^ 7 V^BB 

(yfvmt) , r*>E«AGCIs]B£fcW:* 
7^lHlBI4t*l&Sii5r^D^|^«-»it I OfiE^7 

30 i"</u£gi!p<h LTAGCBMBSfctt^^fcffoT 
v*3fc«>* wOAGCBBSfctt^v^lslBttroiE 

]E«4iB«07^o^iS^ff*S:E*-rsrt35$-eft 

[0 0 2 4] :Ht, *ff«««flWBttr±ELfc 

^*Jhj -ea>6»£\ 7+a^UA«#«ft<E«SII 

TjEftfcEfitt-* r 4: iSHJit 45 J: 5 fc-ffltf>S«Bfc 

40 *»rawtt, ^^^uyjflr^t^EWSii-eE 

45 [00 2 5] iELfcOttf^/m-^EftB* 

^^*»JH4 (^IE) K^icov^ra^fc^. C^t? 
tt, f f ^^/HS-»Srf f ^^/Hf-»E*»±»lKl-e7 f y 



7Ta fR&ft^Z 1 ?'*? *i t-Cffi»1-5r 

[0 0 2 7] ( 1 - 2 A) SfWtflM©*****" 1 f 

y MMaa* roj ( rytr^^±j ) 
»n«F*(fcBii5i»e>aa*'c**v % . jikmr 

[0 0 2 81 (1-2 B) ±IELfc^«l«ai© : fi"«Sr 

*T i *y MMM* r i J i"**' < ra^f^WJ ) 

g-f^wticj: 9B«Kf*£w0>E*fi*«:E»i-5. 

[0 0 2 9] (2) T^^y'f ^<0!T5riHl&£^ 
■WW 

jteufc (i) *fw««»*B**i-««fc*»'' % "c 

ftttftSMrtli: LTEflk«F^ria*«:*1- r 2 tfy H» 

r 1 1 j i/'owoflteii. ra*iwiTOF *tj 

doj w^hd^ii r2@*-c , ytr^^ft : '5ij 

r o i j U"</K&*&i4. riEi^-ey'ifvy'iTprj 

r o o j w^/wcD^-g-ii, r*it j 

[0 0 3 0] ST. *fftt««fflf*t LTiELfcr^ 

1"$*Ite^5? f -?* , >WM-E«.?l£S61i 1 <E>S£ 
>*. 0 4 iciW J: 5 fc, «*Ht0tt 6 ttEe^y Kfcfl* 

[0 0 3 1] (2-1 A) ff?T®«C«r*i*2 fy US 
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05 ISA. D/A«*0B8a»e>a>}-r*7'-*-B^H±«* 
tfcf f i'^A'a*a»5)tt ry*f^y**wi 

[0 0 3 2] :07tn^4**tTV**»T*s 

ny'U/jflr-S-iL-CW/li-S-i:^*. 8tV^W7t 

15 iSi-rtA5^t*5. 

[0 0 3 3] (2- IB) fF*TB«**i - 2 ty H* 

faa* n oj u'ow ( f2ia*-e^tr^^nn : ^rj ) «>» 

ft] Lfcf /HWWt**r D/ A«»@B 8 

5. w<75)gm, D/A«»@*8*»e>a*-f*T-#-o^ 

30 [00 3 4] r<07^n;/S£m#SrTVg«rt&-e^ 

L*»U :07to^»4«* 
35 tf^^VTR (*>JV«7to^VTR) OTT^o 
^Sfc»{f *A^«8^Sr^t-CE»AGCts]K*/i:li^ ? 

EaAGCEK*fcH:^7^7 , lHlKli«*&$tt5T^n 

t UTAGC$"Jffll*fcli^7>'^'i!jf^Srff<'^'' x 5fc 
Sg'fk-rS t r OAG CBKSfctt^ 7 V7*lfiIKlir<0S 

<tBJHiw«i:-cy-fv, ^7^^fcf»u isle 
*t r20j *-c«F?r79^* s *«-w***«'. ^<Ea 
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[0 0 3 6] (2-1C) fF RTBRSr^-r 2 tTy 

r o i j u-</u ( riE^T-yry^pij ) 

a 

±ELfc (2-1 B) 7i~am±ii 
[0 0 3 7] (2- ID) fFnriEl»t^1-2tr!X M» 

$g*s ro o j ( r^ihj ) <r>%& 

±ELfc (2-1 B) , (2-1 C) (D^kWim^ 

tfri^/WfclLTEftU ^ErO^, «BRi:^ey^«: 
r^tr^^*±j ;5«#(c:m*S4x, 7v?^/^tr 

[0 0 3 8] Sr. iELfc^li^^/WT^EftS* 
SIBl^e)W±SixS7^n^ttJ>3«#<Z)^K'^^ (7 
+ (DMMmte (TIE) BSlhKoV^^ 

(TIE) ftibfcoV^Ta^S. w^T'*i-/£T^-n^y 

m ®>$hX LS JHJHfctffcL J: 5 fc LT^S 0 
[0 0 3 9] »fP*«S*fBtLT^^/uyK p V^ 

36Kl<OE««\ H5£S*-t-J:5(^ »*A:Ih1B 5 ttfl? 
R"t"S<» 

[0 0 4 0] (2 -2 A) »PrEI*Sr*-r2lfy H|»« 

a* n u ( fte^jpgiippjj ) 

W*ikliIK5ttrrd^U*-f5-<fE»«*lc r&ffl 
«IF"T<BS*E«j Z<D& 
w<0Eftft*H:ff*{k|glB5^6>ttl*r5-tis-c 

w^Eftft-^fiEftrv^oEJa^asr^triH! 

«rsrilcJ:9E«»*lc:wOE»«*ftE«rt-a. 

[0 04 1 ] (2-2B) IWIII***r2tfyM» 
^BtJS r i o j l^/U ( T2[H]£"?^trv^f*FpTj ) 



W*ft:lsIK5ttCw3i»e)ijB^t" 5^<tE*Mt-»Jc: rua 
STfFpTiLTEfcj rSBoflMBSrftaDl-*. rtf>£ 

w<0E««-»tt«F-»fc@IB5*»?)ljU*-t-§ctas-c 
§\ w*OE«fS*ttE»T^^*(OE«*aS:^LTia 
05 C^y KlcftftS^ HC^y KttEttJlf»:±l:l|(»* 

3 r t \c X 9 Efttt^tc: * <&E*ff ^SrEft+So 

[0 0 4 2] (2-2C) «F^TlHl**^i-2 tfy hfi? 

io ro i j u-^/u ( riiii^rytr^^ffprj ) oj§ 

15 wOE^*(iff*ftlHlB5d»e>U*1-5ri:35S-C 
f , wOE«HS*ttE»r>^«fOE«#9t^LTlHl 

giTS r fc J: •? EftUft I;: d oERffi-fS-SrEfrTS. 
[0 04 3] (2-2D) *F^TlHU»Sr^1-2 tTy hffif 
20 Ti ij u-</u ( rjtjhj ) <a»fr 
r OEftft *tt«F#ffc;lsIB 5 a»6 ttWrt* r 

r(0»* % -^E^f-^-li^^lElBS^ibtb^iT 

25 [ 0 0 4 4 ] ±M L fc J; 5 ic, Sf^tt«»<o*Jit(c:Hi- 
t ^tcx i; * /visWMt-WSEft $ ixfc E^j^^ Z7-T* 

[0 0 4 5] - 9 tfcraffl«*sr#jn-rs*isfe<o-ot 

(#J;ttfROM) I^EttLr*5t, ^LT, Vf?Hltt« 

So 

45 [004 6] Sr % BDHfS#t«ftS-frS*«feiLT, 

^ * s> ortg* jE&cD tot ^mmomrf-* 
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[00 4 7] S 6 l£*-f m8.<D®Mn%rttttHBl& 7 I4#J 
iHg7a, ^*!i7b, f»ft^-f yf7c, #JKh]8& 

yg&7 b 1, aaKSUBf*- 7 b 1~7 b n# 
c 1~7 c 5ri»t>&5. 

[0 0 4 8] fflS?H]87 ali±I£U7tm^t(Hlffi6^e> 
T #fc VfttlftHe I- H"t 5 »fWH»« *> * v ^ 1412 

£*u rtUcjfcCT, **y 7 bldt&#j£tt 

J:$£;M:«HM-a. >*y 7 b!4gfc*7 Kt-^&Sfc 

-f SB 7 b 1 tjE»CWI-«3WJHft*f-^ - e*>* 

«»«E»r-^«rE»i-*/*y»7 b'2~7bn£fc 

[0 0 4 9] Sfffls«fiM*:-f-«j&Ka J *>5»£- 
?OH/*!/«7bI, **!f»7 b 2~7 b nJ5»<b 

v>) . awas^-^tt^*';*? b 2-7 bn 

7 a 14 r^tf^^*Jhj ©*fMt««flr-W*flW&3*»«3 
7 bfc#LT±ELfc1HiMf*«rtMJl-6i:* 
Iw. B)&*4??7cC*tU 7 c 5 SrgfSOS.^ 
7 c 1 ~7 c 4«^i^-r'5^<Of]lftS , J^f^SrttS^-*" 

[00 50] :Ht. ;^y 7 bA»(bt±S2j£it£:i£7& 
f*— *tt«»*-f y^-7 c LT^SlHlK 7 d 

^IC(4±|E Lfc«-§-{kESS6 $ir,3£l!fc&ff ■*§• 

[00 5 1] CcOj&Su #X@K 7 d tt^lMMI*©* 

Jx-5. 



^o5%jEaon)Bflr*oy* , J«7 b ia»e>]E»tt» 

05 Sfc. {^087 a 14 rytr^i/ffplj oSfftl 

ttf««#«««»**t5fcy*y 7 bC*f LT±BLfcM 
WM-«rtH/rt-3i#K:, W**^ 7 c lc» U « 

,S7c5 $r&£7 c i ic«Ri-*»o«»tiapflr*«ra 
^•r-So rjtt. y*y 7ba»6iayj*ivfctt»f f — 

10 *l4SJ&*-< vf-l cSr^L-C#fiIsIK7 dO-^OA 

[00 5 3] :j LT, 7 d l4£S5M&ff -^OW 

15 $Hffi»-££fc^*'Hf #ro*¥£B:i^»ft^Wrau: 

20 5. 

[0 0 5 4] tr5T\ IBJJWt-WWOiaBlcasv^T. « 
fl-ttJgf*— ^ W-SC £ fc I4^SPIC # L T SS-f 5 7* - 9 

gEAfl-wg?!? T- 1> J: v x c t I4W e> *»"(?*> 5. 

[0055] m 7 i£*-*-nfflfB*w»i[a» 7 i4as&j& 

t'-^^^'J 7 e 1 . lE*«»f-^/*y 7 e 2. «) 

ft^*yf-7 f. #a@SS7d > 7 g*>P>fll^$ix5. 
30 ^!)7el, 7e 2 td»4*¥SB:i^^ff -^^Ufcl^ 

«-tt«Hft«MB«»i: UTW*^W 3^7 f 

K» wlxiC^CT, ^*!)7el, 7 e 2Kl*ttSlx>t 

40 [00 5 6] *ff««ai«:i-6i«* J *>5»S' 

h5i:>*97el, 7 e 2«C*fUT, ^*tt5^-t"5^ 
OTK^«» «rlU/Jt-». ^Htl^^tc 

SJffiiiaSS 7 a »4 f^t^y^±J «>*fMH»«(t**«tt 
45 »*Wi«»Myf7cC»U **7 f 2£Bfg 
<0g,^7 f HCgi^1-5B<0^ifeSlli»(t#?rmX>1-5. 

MMMB^— 7 e i*»e>m^$Hfc 
KJRf*— *tt«I*^'f y^-7 f *^LT#aiHlB7 g<7) 
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t * (CSSK^T - * *s£S 5 *tfcR*r - * ££S 
SttTd^-^OAAH^Icftl&ShSo #SIeJB7d 

SixTV**. ZiLX* ££Ie]B 7 d li^UMftfg *(0=fiT 

AJE*IHH8«ca*Sii, 7*n^Mfc«*iL*Ua 
[0 0 5 71 SfttlftH*:TS&»'4^*£ 

nsiEaa^T-^y^y 7 e 2<D^m^^<or 
Ki/^ftt (Mtiflr*) «ru*-ra. wjxtiswfciMP 

yf-7 c(C#U «jS7 f 2Srft.fi 7 f 

T, Ejfi»«^-^^*y 7 e 2^e>ffl*Sixfc«Jg7 f 
-*I*#*h]B7 gO-^A^W:«$ix$. £ 
MIaI»7 g<Dtt*|ciiA*AS*v^ £g@B7 f fi]E« 
Wf-^«:#I[E]K7 d<0-#<DA*«*fc«tt&£Jx 
So *a@B7dO»*OA*«^(cif4±EUfca*fk 

^^/Ht*ist*»SixT^5o -Oft*. #SH]B7d 

%kLX. ftaoD/AK8«HlB8tcffiy3Six, 

[ 0 0 5 8 ] ® 8 «i*1-HJHfS-»«-aoiiiB 7 ttSffi&g 
■r-*<0>*ygS7 e 1, j&ftttJBTW^y 7 e 
2, ^SlHlB7d, 7gd»6«fi£Six5o ^He 

y 7 e ncii rytrv^jjtj <Dm*mtt&9*&m» 

£H£ 0 H*-frtoffl»0Btt±ELfc«*fcIsIB6d»e> 

Six, ^JllCJEUT* **y 7 e 1, 7 e 2lC&*rt£;h, 
tz.m&T-9 £±150*^ $ *J-CR*ffi-*- J: 5 r 

tSftKJB^-^^^y 7 e lKftLTtti^-fSI'GOT 
Ku*«# (»!»(!«•) tU^-fa. figfc 

^r-*y*y 7 e i^feia^^ttfcK^-^tt^a 

K1B&7 «r<n-*enx^i«^(c:tt«*ix5. £SlE]B7g 



SB 7 e 2 0tB*iSflt»SttT^5o :HT, £fi(s]B 

^r-^Sr#SElIB7 d<0-^coA^^(c^$ti 
So #SlHlB7dOffi*OAA«i^^tt±ELfctt[*fk 
05 @B6*»bffl*S4x5±ii^«*0#»liiffi(c^i:fc^ 
^Mi*#«i»S*lTV*S 0 *SlHlB 7 d r±*tt«« 

io ^/^fljawtcgft-t-s Lftm^t lt, 

[0 0 5 9] *ftftftH&1-*&»<fcv^ 

15 ft££IE&&^x-*<D;><*y£l$7 e 2co^tH^1-6t 
<7)7KMIf (»J«M»*) «rffl*rt-* 0 r?LT, IE 

««BB7 f -*y*y«7 e 2^e>uy3S4xfc»jgf f -^ 

I1#2[h1B7 gto-*OA*H-¥-(cttft*ix5 9 #S0 
B7 gOtt*(ittA**54v\ #S0B 7 f 
20 x-* Sr^SlelB 7 d ArtM^fcttft* *iS 0 

£S0B 7 d ©ttJoAAB^CttlB Lfca#ffcII!B 

6 a* & a * * *i 5 *o*»iiffi toe i: r * 

/Ht**s««SixTv^ 0 ^(Oft*, 0S[H]B7dli± 
25 Mffi^MPfl^ttS+sa^l-MELfett^x-^ASIBft 

LT, ftR^D/A«SHfiIB8^llS*Sti, T-#-o^tt 
30 [0 0 6 0] ±EUfc7 f ^^/Hg-»E*S4»IBtt, * 

[0 0 6 1] ±Ef f ^^/uft*E«S&S6Btt, 

v^5flr*<o»*. E«a^ott»(iaaa±) 

EfiOtt»i:jEaK^OJS«(ia«El±) Sr^fflW^fc 

o> y x-^iil^-o^ * y ojiftsr K^tfco 

45 TfcRfca^y-CfcoTfeftVv, 

[0 0 6 2] S bid, iffir ^^/Wf ^Eftff£ttlt 
tt % S**Bi«B*r6IW»l«#«>«»«:fPrt-r6iaB 
iciav^r. *ff«io«aiS*b4v^flrflr|c:HL-Cf±jEao 
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[0 0 6 3] ±l2fc<DliH]^f^cO&^* 

tt*JMM-5#S-e*>o-Ct>Ai\ 

[0 0 6 4] llELfctroioH, T-f aVthfitoit^- 

[0 0 6 5] 

ft ^*o*f1Mf 1f$&lo£; fClWWt^ro^aiiiffiJBMa 
[0 0 6 6] »#*2CB*0**WIC**IB« 



■ets. 

[0ffi<offi*ftRW] 

[Bll f'^^/HS^-EftSaafilBo^By^H-efc 
5. 

10 [0 2] «fNt»{*g<DW«KBai-5ifmi UT 1 if y 
[0 3] *{MM««©**li:B8-*"5flM8i: Utltf? 

[04] E»«F^Tli]«cKHrs»(WMMIi:bT2e , y 
15 HI»«frfflv^*:»S-«rRMi-afc»«>H"C*>5. 

[0 6] *»W©±5«TfcfiBM«3ttflOl§ll60>JSl 
20 [0 7] *»Wo£SWe*»rofflflr*W , *PEI*«>!ll2 
[0 8] *»W«)±KWCfeSWfflflr*ft*l0K«>IB3 

lff*©RWl 
25 1 ?W/HtWE*S£a5« 

2 AGCIU8 

3 A/DSEtfelHlK 

5 flF*fc@» 
30 6 tt*fclelK 

7 PW!1t*ttft]|B]B 

7 b, 7bl~7bn, 7 el, 7e2 

8 D/AgftESS 
A KSS^ 

35 B 
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(57) [Sift] 

law] xv^wvTRidfcv-t, mfflmteT-ru? 

5. 

filSS:#A0 Lfclft^#S:7 ? v J ^/HS®-r5 AG CEJS 
2, A/D£&Ie]8&3. WS&BS9Jtb[ilK4, ft^tM 

S«*fl:l§ll&6. (s]»1^#*0IhIK7, D/A&&08& 
8 £fl B «rWt-5x^?/u{t^IE^S^S 
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**U 

» fNWMR & ^B«k LfcWfcflr*«r?¥dfei-« 

[11*32] SffWMMIt#fcWWt**f f ^*A'E« 

[000 1] 

[0002] 

SIS (fJ?#*VTR) Ktt. Wfty? h0>*jEfc»H 

fwi *«**- a ft ^ ^ ^ l *v \ 

[0003] EP*), fi63f5<OT^o *>ftfeA**eftff& 
Lfc»3tWJHflr»©jE#4«iU'<A'«rai|ii LT AG 

cWM-tzy*>i'W<nRto<ote.»AGC\Bii& (gftfil 

»iWffil|§l». KAGC) tt«fl?Ufcr<Offi*©i"< 
tfcifcg:. AGCtiJ^feas^tt^Ol^/MC^Sbas 
cticfto, rfta^&fci ure^y? ho^tr^fc 

SSiti-5^K , >^K±3Erffi^&5 (#K!B861 -288582 
*> . 

[0 0 0 4] £t\ f f i?*/l'VTRtt£l!fcffef§^>*¥ 
■ChZfrb. rroxi^/i'VTRlcfflv^yi^^Kifc 



[000 5] t:5-e. ffWHJ-fcf* 5?*/Hfc LX&m 
f?£-f53$a (dat) ictj^r, W^y? ho^trv 

^BSit^ffit LTIi, ^©SCMS (Serial Copy Ha 
nagement System ) tfSfc5 0 rOS CMSIif?±ffi!lI£K 
05 d^tB^7-r57 i ^^^^^(D I Dfi-^-f (C r=f 

(r^^^ycv^roil-g-) . Ti-ajr*fii>>tj, 
10 <0(t#ll^:-CllslJ:(3#^7 ? O^/i'^K'>'^'*^±-i-5 
C i ic J: 9 7 ^ n ^ if V ^tSroSSWRfc^ 'y 9 fr? tr 

[0 0 0 6] 

[S8W;fi s *?ftL«fc?i:-f.5&J®] ixSLfcT^/UVT 
15 Rtt. £^«**©*Witra^^*i-*B»*1" 

ti-^tsffwiwfcaeakapjBt* («*.tfif«E«>WMe 

20 SgrKT^-r-T', y7hf-^ i>bS4Lfc7to 
[0 0 0 7] L!l l L, fS'^/l'VTRtt, r^fi/^* 

*>HMMt*fctt r^fv^jtj e*fMMt««>itttj 

30 Lt\ rOf^/i^b-i^KHU ±3ELfcSCMS 
ttWfcf i^/HMMi *f>OKaiflHI ( I D) te*figB# 

35 EI«tt9 f ^^/i'^e'V^^rtBfc**a*, T-t'afKh 

■e * * v > t v > 5 rasas fe o fc ( w ixttfl Aa*f^fiK u fc * 
40 fv^-ctft^ct-efe*) , 

[0 0 0 8] 

fc»K, *»MttTE (1) ■ (2) 0«MtKtt«?5? 
45 (1) *f1^*«i:#fc*»«**f3?#A'ESkU 
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(2) ^«Hgat*^l!S^(S#Sr7 f ^^/H5®t. 
[0 0 0 91 

T2ty Kra#£^fci§-g-£giW-f5*:*©BL 

~m 8 ii*igw©±i?&Tfc5i^»m#ft;!ro@&©^ i 

3 IIJSfi»J^ n y 9 H-e*> 5. 
[0 0 10] *»WK4*5'^*/Ht*W4SE««4, * 

±ELfc**y**trnWJ**WtaiiaB7, D/A&& 
[0011] JMSWfcfc&EWWtti. **. ^ 

[0012] ST. fW/HtWEftW^SMH: 1 14, 
BlKv-fJ:?!::. AGCIHIK2, A/Df»0B3, 
^■3JbHB9Jffl0K4, ??^k:(HlK5, K (El* 

•fr-f) a>bttjA&*i*EftXA. a^k@K6, RHHflr 

[0 0 13] *T» *©BMttflsfco^-ClMl1-*. T 
•*-b ^WfcflT*!!*- KAG CBK 2 ICtfefSSixr. r T- 

eiMMe^-* - * <t o extern ^-© xi* 

fflfflZtiZ. ^UTwC0AGC@K2^P)W^$H-tW 
ffir#U^<yU3»«»ft-JEKi«S*tfcWll«»ttA/D* 

fc08&3K<fc*&£i-U :rtA/D3EftLfcfi ? ^^ 
&{f^£W$WBt30ttilH]*84fc:m;fj-r5o IfSbiliBgjm 



05 AlflM«rw*i,CftaiLfcE»flr*«rHJ*i-«. C©I5® 
«*ttE»7^*©E»*lK:*:fl'LTIBME'Ny KIC# 
B^y KI*^f^-7T*>*E***±«r 
H&jfeS-f* r K «fc 9 EMt* ic c WBrnxi****. 

10 [0 0 14] jfclC, *©W£lMlMCOHTKW-fa. E 
7V7>y (HSW) «IT»4«*i:L 
ff-JHfcHK 5 ©tt-JHfclW i ««»4tt*ft»ff *r-*-6 

is *>©-?*> 0, ^yrv'^fetti&sn^iiftfli^on 
tm^-wttoBMrnciiwrra. PMMWttftM? 

IRI) »£lcB*ft*5>*Mf*i:*fc?W/i'WMM- 
*D/ AgftBSS 8 Kttirtl-S r tlciO c©*fMT* 

25 [0 0 1 5] ±BLfcEft.XAtrflMtt'*ff*ft: 
0»5I£*JV^-C, *aBB9tilBK4a»&«b*j3iifl:?- 
ft: • ftff^fl^wiWfctrfrofc^y-MM-KiE 
«H4Kifi«*IB*«*, I DfM\ B9IT3EW**© 

wflrrsKBu r ©«***©-*£»**-**(«■ 

*©*flstH*«> t>©"T?*>5. i^jh 

I D(I-f§\ t&fliTEft-f-^WttfitJtimi 5 © I Dft 
*«t"fc£©*flMtflttl*:lMW5. -© I D«*fctt# 
:/n y * + :A*«J©**#^»lMAS*LT*i 

35 9 . S b It 1 f y h ©**«*■©*■«»£■■*■**«*> 
•5VM4 2 Ify h©E»lWB«CBi-aflMR©»fWMI 

[0 0 16] £©«flMtfitBttfffc UTtt, ft© 

(1) , (2) ©ffi«*5#^.P>ix5. 

40 (1) »fWI««©*«l*r*rflM8 l »fy h 

(2) f'^^/V/yhry^lfiillHl^Sr^-f-ti?* 
Ii\ 2 try HISS) 

(1) *ff««fll©*-|IS:*r«« 

45 smtfiwc^rjstn^rwflifc ut % ri^s-hifj 

roj U"</w©ti-g-tt, r^ctr^^jhj 
r i j u^/i'©©^, rytfv-^fFpij 

©it«SrS*i-S„ 



i (omtttif, ® 2 o i-, a#{kstt 6 « 

§H-a 0 

[00181 ( 1 — 1 A) *fW«R»«>*««:*^ 1 * 

y ^0j ( r^KV^jfcihj ) 

id jsjnwicaHb $ -fr^siE^7 ***?mwc&i%>m 

aB«»lc«*)5]E*IM:*i-6*¥aBB»l«#i:*«w 

ft*"*!*****. 
[0 0 19] rOTfo^S^^TVgM^- 
* + a*g\ TVSteSI^AGC[H]^fi-JS(-VTR^ 
^E»£*^AGCiaBfc^a s ft4a<0"C* roSE 

HJ*«#*f f ^*A'VTR (fcavW^n^VTR) 
(Ortn ^UMftW-B-AyjaB^S:^ LTE»A G C BBS 

i:) , C05E»AGC|il«*fcr3:^5V^ia»tt«rt»* 

^ffi*OjE*ttlB«u^</H>*»t LTAGCfaJSP**: 
li^7>:/Sjf££ffc>T^a*:s!>, rco»Sft*JS3ZZO 
i6«jflsj8JHWlw3Wb-*-S fc AG CIHBifcW:* 7 vtTe! 

»LTL*i\ HWs«Hl:tTIE**KK«oT^o^S 
±«**E^aw&a s T#ttv*wfclcJ:?K 

[0020] aff^vTRttAGCiaKo^a: 

tLT KeyedAGCWBl*6JxT*5!K ZO^aSttAG 

OBWMt *A* cO AG C EBttlRlJtllflr-9-tr-a-tpeWfefB* 
£#£-£co u^/ufc L i 5 t t> <o#*:¥T& 

a„ ^ <oit ft. ±&L1z£i\zftfemMin%tt&<»n& 

tfST#a o 

rn n 9. i 1 Mlt. ^S/*/WbLTE«Sixfc«*« 
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LTE«rt-6^trv^K±d«^riBtftai:ftl!i, EUTft 

5flDt«< !2®&STE®"f a ^ t l*T# 
05 [0 0 2 2] (1-1 B) ±ELfc*ffti««^#««: 

*tii^y hmw* r i j ( r^bv^w pfj ) 

StTTHWjj 1-£t<0-<flffi$a£ft¥3!U tt*{blHlB6 

15 M«*t*^f tf ^^^l«ft«#«:D/AK»lElB8^ 
ffl^-ra 0 rco^*, D/A«»BB8d»&ttJ*i-ar 

flMSiftSo 

[0 0 2 3] C07^n^W£«*fcTVgte«^e~ 

20 *-ras&£\ Tvg««(OAGc@Bttwoaie^7^ 

25 (fcavMlT-J-P^VTR) <DT^n mtMB*A**B 
^^LtE»AGC@84fcii^ 7 ^^iHlB^fff*-*- 

5t (^fy^tst) . ;L<oE«*AGCisiB**:tt* 

7^^lHlBtt«*Sixar^n^K*«**WflB:^7 

V^afc#>> rOAGCHBSfctt^^EBttwOIE 

a Q 7 f $?*MHau:HLTfcS« r^ev^tfpTj 
[0 0 2 4] :ht, ^ft«i«att«^u-c±ELfc 

*mikj T!fc6««\ X*n^ua«*M*<E«B« 
■CjEKflcEB-ra - fc * S HB fc tt* * 5 l--as<oft»S: 
40 SSg-ra-ifc* f f ^^yuffl*«*«r«<E«3filfCE 

v^<0^±*>atMil i F^l3J 5 ^tli:ft , 9> ffiSJJISftye^ 

^SrK±"C#a e 
45 [0 0 2 5] ST, ±ELfccOt*TC^Wf#E&S£ 

i A»ib tti* sttar-j-n ^ffi^ft-^cor^-n ^^ir 

V^<OSt»J|Igft (5p3E) ISJhlCoV^Ta^fc*^ 

tt, f f ^*A^-»«:^#>HB#EBIIftKBl'C9 f ^ 
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~s9Mt #IE»H£3£ii l rol5^» 0 3 (r^-fi 9 
IC ^<t(H]K5li^iiifii§]tiJlHlK4A»e } ffi^$^ 

[0027] ( 1 - 2 a) «f£H«fitf>*ra8£^-*- 1 tr 
y Mffaa 5 r 0 j i"<A- ( fytr^&itj ) <o#£ 

T*fcv*j i-roffi^Sr^-fSo rwfcS*, rcofE&fi 

[0028] (1-2B) iiatfc^mi&g^rsss: 
t? y HSfga* r 1 j u^t/u ( rytv^ir^j ) 

;pU, f'^/uyifV^Srffp- £a*T#5. 
[0 0 2 9] (2) 7 f v ? ^yv.ytf>'^'rorF^IlH]&Sr^ 

±iELfc (1) wttm&mtoGm&^-rtii&izts^x 
«j *fflv*fc»*fcov*TttW-*-*. *fis*#«flM*i 

LTEttfrBTB**** ^2 K-y H*«J tt. 

r 1 1 j u^/unm&te. i&MfB.ft~ s Ii 
r 1 0 j u^</kd4§-£-i4, r2[Hi*Ty'K'^^ff^lJ 
r 0 1 j w"</K0*|-g-i4, fUBUzvyx^m*!} 
r 0 0 j i"<A'0>#§-tt. r*it j 
<a4«gtffc*. 

[0 0 3 0] ST, WWMWflMlfc LT±Ebfcf5> 

UT^SiVfcff^m-^l 3 ^ I D«*rt©±ELfc*fls 
[0 0 3 1] (2-1 A) if WEHBtSr^"** 2 hffif 

r 1 1 j wvu ( r«$affirFprj ) roi^- 



^s;#yWftittfS*«:D/AjE*®B8»ciil*+*. 
05 &*. D/A«*@B8i»e>Bl/J-r*T-#-n^W4«-» 

[0 0 3 2] -©T^nyff^fi^&TVSfcttT*- 

o^a/}«»i:tTta*i-6ii:4«T#, *v*TOT7- 
D^ytr^y, 7*?****tfv^©PI*trR1MR»aR0 

15 Si":: £2**1116*: ft*. 

[0 0 3 3] (2- IB) ff«T@*tr*-*"2K'y H» 

$aa 5 rioj i"<A' ( r2isi*T*ye'>'y'?[ : "lj ) 

■f*»«>w©flM*fc*HKU **<t:IB«6*»e>«ll&3*t 

JnUtf^A^MftflWSrD/AfciftHKS IcHWj-f 
5„ r<Oft*, D/A^0B8i»5)tiS*t57tD^ 

30 [0 0 3 4] r©T-*-o^W4flr*«rTVS«iaiT*s 
^•T54ft-&, TVSffcWOAGCEIttttaJcVnJWt*© 

tfeSr^ar t*iT#5. L*»U rm7tn^B4§t 
35 fcfS>*A'VTR (feSVWto^VTR) W7to 
?9tfm%Xti& : f-Zft LTIS»AG C@B*fctt* 5 

IS® A G C [UK* fctt 9 7 ^7*[llBttttite * 7 n 
y«ft^m-§- t t I <O^T<07K 3 F^(S-§-Rt/SE^'5 

i: LTAGC»J©*fcl4^7^^f()f^S:^-3TV>5fc 
aE-fb-t-S t w©AG C0K*^I4^ 7 ^7*lilte»4w(03E 

riHfF^Tj t LTfE^SnS. 
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[0 0 3 6] (2-1C) Knria*«:*'t-2fcry hflt 

«** rou ( ruas-e^tr^^if^TJ ) 

_h|£Lfc (2- IB) 0>*friEI*fc* 7-*-o^Wft« 
SrK±i-5w 

[0 0 3 7] ( 2 - 1 D) fFpTEUR**-*" 2 fcT y H* 

r 0 0 j w^A' ( rjsihj ) o»& 

±Etfc (2-1 B) , (2-1 C) (DWfcBai^ 

#Kt> rytrv^itj i«*^myjs*t, 

[0 0 3 8] ST, ilELfc^ttf'^^/Ht-^iaftS* 
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PURPOSE: To prevent dubbing by using selectively a 
wave form signal in response to copy right information 
in a digitally recorded video signal as a synchronizing 
signal other than that of a valid pattern period of the 
video signal, thereby changing a chant, waveform 
around the specific synchronizing signal. 
CONSTITUTION: A decoding circuit 6 decodes copy 
right information in an ID signal in a reproduction 
signal in parallel with decoding operation. When 1-bit 
information representing the presence of copy right 
protection is set to 0 level (inhibit of dubbing), the 
circuit 6 adds information representing 'output 
without setting an output enable flag* to a 
reproduction signal to be outputted. Thus, a 
synchronizing signal addition circuit 7 of a next stage 
decodes the information representing 'output without 
setting output enable flag" and outputs a video signal 
together with a horizontal synchronizing signal and a 
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vertical synchronizing signal having a normal value relating to a valid pattern portion and a 
vertical blanking signal in which a waveform around a specific horizontal synchronizing signal 
within a vertical blanking period is changed periodically from the normal value, for example 
with respect to the reproduction signal fed from the circuit 6. 
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Abstract 
Objective 

To prevent unlimited analog dubbing by allowing several digital dubbing copies to be 
made with a digital VTR. 

Constitution 

A digital signal recording/reproducing device (1) equipped with a recording system (A) 
containing an AGC circuit (2), an A/D converter (3), an effective picture area segmentation 
circuit (4), and an encoder (5) in order to perform digital recording of a video signal with 
additional information regarding the presence of a copyright and the number of recordings 
permitted, and a playback system (B) containing a decoder (6), a sync pulse adding circuit (7), 
and a D/A converter (8) in order to change the gain of a video signal to be reproduced when the 
aforementioned information is present in order to prevent dubbing. 
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Claims 

1 . Digital signal reproducing device using a digital signal recording/reproducing method 
involving a means which digitally records a video signal together with copyright information and 
which generates an analog output of the digitally recorded video signal based on the copyright 
information, 



provided with a memory for storing several waveform signals corresponding to a sync 
pulse for the video signal, characterized by the fact that 

the waveform near a specific sync pulse is changed using a selected waveform signal as a 
sync pulse for the video signal during the period not for the effective picture area according to the 
copyright information in the digitally recorded video signal during reproduction of a video signal 
recorded together with copyright information. 

2. Recording medium used in a device with a digital signal recording/reproducing method 
involving a means which digitally records a video signal together with copyright information and 
which generates an analog output of the digitally recorded video signal based on the copyright 
information, characterized by the fact that 

copyright information indicating the presence of a copyright and the number of permitted 
recordings is recorded together with the video signal. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a digital signal reproducing device using a digital signal 
recording/reproducing method involving a means which digitizes a video signal and generates an 
analog output of the digitally recorded video signal based on its copyright information, for 
example. The present invention also pertains to a recording medium to be used with said 
recording/reproducing method. 

[0002] 
Prior art 

Devices (digital VTRs) for digital recording and reproducing of a video signal do not 
have effective dubbing prevention methods for preventing illegal duplication (dubbing or 
copying) of video tapes in order to protect their copyrights. 

[0003] 

That is, in conventional analog signal recording/reproducing devices (analog VTRs), 
because the waveform of a specific sync pulse in a video signal is altered from a normal sync 
signal during the vertical blanking period, the known recording AGC circuit (automatic gain 
control circuit, keyed AGC) in the target video recorder, which performs AGC control according 
to the normal amplitude of the aforementioned specific sync pulse, does not function properly 
due to the deviation of the gain from the normal value caused by said altered signal. As a result, 
the gain of the video signal due to the AGC output is altered. There is also a dubbing prevention 



method that prevents the dubbing of video tapes by means of producing deteriorated picture 
quality for the video signal (Japanese Kokai Patent Application No. Sho 61[1986]-288582). 

[0004] 

Because digital VTRs record only the effective picture area and not other parts of the 
composite video signal that contain the horizontal/vertical sync pulses, the dubbing prevention 
method used by the aforementioned analog VTRs, where signals with altered waveforms to 
prevent dubbing are stored in the vertical sync pulse portions of the composite video signal, is 
not suitable as a dubbing prevention method for digital VTRs. 

[0005] 

Incidentally, there is a known audio tape dubbing prevention method used in devices 
(DAT) for digital recording of audio signals called SCMS (Serial Copy Management System). In 
SCMS, when copyright information indicating "copying prohibited" is present in an ID signal in 
a digital audio signal output from a reproducing device, a recording device detects said copyright 
information and disables its recording function in order to prevent the dubbing of the audio tape 
(in the case of digital dubbing). In addition, unlimited digital dubbing is prohibited after analog 
dubbing by prohibiting more than one digital dubbing of all signals received through the analog 
input. 

[0006] 

Problem to be solved by the invention 

The aforementioned digital VTR records only the effective picture area of the composite 
video signal and not the parts containing the horizontal sync pulses, and it adds normally shaped 
horizontal/vertical sync pulse parts so that an analog video signal can be reproduced during 
playback. Thus, an analog video signal reproduced from a copyrighted recording medium (for 
example, a commercially available prerecorded video tape or data tape) which should be marked 
"dubbing prohibited" is difficult to actually mark "dubbing prohibited." Therefore, analog 
dubbing of video signals reproduced by digital VTRs can not be prevented. 

[0007] 

However, in the case of a digital VTR, because the copyright information indicating 
"dubbing prohibited" is also output along with the reproduced digital video signal after a 
"dubbing prohibited" digital video signal has been recorded once, the digital dubbing of said 
reproduced digital video signal can be prevented. In addition, the copyright information may also 
be stored in an identification information (ID) storage field within the digital video signal for use 



5 



by a digital dubbing prevention method like the aforementioned SCMS technique for said digital 
dubbing. However, there is the problem that when this method is used, although a digital video 
signal reproduced from a copyrighted recording medium can be dubbed digitally only once, an 
analog video signal supplied from an analog input terminal can be dubbed digitally no more than 
once even if it is marked "dubbing permitted" (this also means that an original video tape created 
by an individual can be dubbed digitally only once). 

[0008] 

Means to solve the problem 

In order to solve the aforementioned problem, the present invention discloses a digital 
signal reproducing device and a recording medium having the following configurations (1) and 
(2). 

(1) A digital signal reproducing device using a digital signal recording/reproducing 
method involving a means which digitally records a video signal together with copyright 
information and which generates an analog output of the digitally recorded video signal based on 
the copyright information, provided with a memory for storing several waveform signals 
corresponding to a sync pulse for the video signal, characterized by the fact that the waveform 
near a specific sync pulse is changed using a selected waveform signal as a sync pulse for the 
video signal during the period not for the effective picture area according to the copyright 
information in the digitally recorded video signal during reproduction of a video signal recorded 
together with copyright information. 

(2) A recording medium used in a device with a digital signal recording/reproducing 
method involving a means which digitally records a video signal together with copyright 
information and which generates an analog output of the digitally recorded video signal based on 
the copyright information, characterized by the fact that copyright information indicating the 
presence of a copyright and the number of permitted recordings is recorded together with the 
video signal. 

[0009] 

Application examples 

Figure 1 is a block diagram of a digital signal recording/reproducing device. Figures 2 
and 3 are diagrams for explaining cases where 1-bit information is used to represent the 
presence/absence of copyright protection. Figure 4 and 5 are diagrams for explaining cases where 
2-bit information is used to represent the number of permitted recordings. Figures 6 through 8 are 
block diagrams of Application Examples 1-3 of the sync pulse adding circuit, which is a crucial 
part of the present invention. 



[0010] 

Roughly speaking, the digital signal reproducing device of the present invention is 
provided with a memory for storing several waveform signals corresponding to a sync pulse for 
the video signal and it has a configuration in which the waveform near a specific sync pulse is 
changed using a selected waveform signal as a sync pulse for the video signal during the period 
not for the effective picture area according to the copyright information in the digitally recorded 
video signal during reproduction of a video signal recorded together with copyright information 
(that is, it has a decoder (6), a sync pulse adding circuit (7) which includes the aforementioned 
memory, and a D/A converter (8)). 

[0011] 

In addition, roughly speaking, the recording medium of the present invention is a 
recording medium used in the digital signal recording/reproducing device (1) in order to record 
the copyright information indicating the presence/absence of copyright protection or the number 
of permitted recordings together with the video signal. 

[0012] 

Now, as shown in Figure 1, the digital signal recording/reproducing device (1) comprises 
a recording system (A) containing an AGC circuit (2), an A/D converter (3), an effective picture 
area segmentation circuit (4), an encoder (5), and a read/write head (not shown in the figure) and 
a playback system (B) containing a decoder (6), a sync pulse adding circuit (7), and a D/A 
converter (8). 

[0013] 

First, its recording operation will be explained. An analog video signal input from an 
analog video input terminal (not shown in the figure) is supplied to the keyed AGC circuit (2) in 
order to control the gain of the video signal in such a maimer that the amplitudes of the 
horizontal/vertical sync pulses in the video signal are constant and maintain a fixed response 
interval. Then, the analog video signal having a constant signal gain after the adjustment is 
output from the AGC circuit (2) and supplied to the A/D converter (3), and the A/D converted 
digital video signal is output to the effective picture area segmentation circuit (4). The effective 
picture area segmentation circuit (4) extracts the digital signal pertaining to the effective picture 
area from said digital video signal but does not include the horizontal/vertical sync pulse fields 
(including the blanking periods) in the composite video signal. Then, after known signal 
processing, such as division into blocks and orthogonal conversion, said segmented digital signal 
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is output to the encoder (5). The encoder (5) encodes the digital signal pertaining to the effective 
picture area by means of quantization and variable encoding; adds additional information, such 
as sync pulses, an ID signal, and an error correction signal necessary for recording/reproduction; 
and outputs the resulting recording signal. Said recording signal is supplied to a read/write head 
via a recording means, such as a recording amplifier; and the read/write head scans the recording 
medium, a video tape, in sequence so as to continuously record said recording signal in sequence 
on the recording medium (not shown in the figure). 

[0014] 

Next, its playback operation will be explained. The signal recorded on the recording 
medium is reproduced as it is scanned in sequence by the read/write head and supplied as a 
playback signal to the decoder (6) through a preamplifier (not shown in the figure). The decoder 
(6) carries out a decoding operation that is complementary to the encoding operation by the 
aforementioned encoder (5). A playback signal supplied from the preamplifier undergoes 
decoding processing, such as reverse quantization and variable decoding, and then it is output to 
the sync pulse adding circuit (7) after signal processing, such as an error correction, is applied 
based on additional information, such as sync pulses, the ID signal, and the error correction 
signal. The sync pulse adding circuit (7) outputs said playback signal as a digital video signal 
pertaining to the aforementioned effective picture area to the D/A converter (8) together with a 
digital signal pertaining to the vertical/horizontal sync pulse fields (including the blanking 
periods) in order to output said video signal. 

[0015] 

Now, in the encoder (5) constituting the aforementioned recording* system (A), when 
adding the sync pulse, the ID signal, and the error correction signal necessary for 
recording/playback to the digital signal output from the effective picture area segmentation 
circuit (4) that has undergone encoding processing, such as quantization and variable encoding, 
copyright protection information (copyright information indicating "dubbing prohibited" or 
"dubbing permitted") to be described later is recorded as part of said additional information. For 
example, said copyright information is recorded in the ID signal in the additional information 
comprising the sync pulse, the ID signal, and the error correction signal. Information concerning 
indexes and block numbers are pre-stored in said ID signal, and 1-bit information pertaining to 
the presence/absence of copyright protection or 2-bit information pertaining to the number of 
permitted recordings is further stored therein. 
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[0016] 

The following information (1) and (2) are examples of said copyright protection 
information. 

(1) Information indicating the presence/absence of copyright protection (for example, 
1-bit information) 

(2) Information indicating the number of permitted recordings (for example, 2-bit 
information) 

( 1 ) Information indicating the presence/absence of copyright protection 

"1-bit" information is used as the information indicating the presence/absence of 

copyright protection. That is, 

when the bit is "0" corresponds to "dubbing prohibited" 
and when the bit is "1" corresponds to "dubbing permitted." 

[0017] 

As shown in Figure 2, during playback in a digital signal recording/reproducing device 
(1) which outputs a digital recording signal containing the aforementioned information indicating 
the presence/absence of copyright protection as the copyright protection information in the form 
of an analog playback signal, the decoder (6) interprets the aforementioned copyright information 
in the ID signal in the playback signal reproduced by the read/write head while carrying out the 
aforementioned decoding operation. 

[0018] 

(1-1A) When the 1-bit information indicating the presence/absence of copyright protection is "0" 
("dubbing prohibited") 

The decoder (6) adds information indicating "output signal without output permission 
flag" to the output playback signal. Accordingly, the sync pulse adding circuit (7) provided at the 
next stage interprets "output signal without output permission flag" indicated by said information 
and outputs the digital video signal to the D/A converter (8) together with a vertical blanking 
pulse having a waveform (for example, a waveform of an equalizing pulse in the vertical 
blanking period) that is periodically altered from the normal waveform near a specific horizontal 
sync pulse in the vertical blanking period and also having normal horizontal/vertical sync pulses 
for the effective picture area according to the playback signal supplied from the decoder (6). As a 
result, parts of the waveform in the vertical blanking period of the analog playback signal output 
from the D/A converter (8) are altered. 
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[0019] 

When monitoring said analog playback signal on a TV receiver, because the AGC circuits 
in TV receivers from the AGC circuits of recording devices such as VTRs usually have different 
characteristics, a picture with the normal picture quality can be obtained regardless of the effects 
by these changes to the gain of the vertical blanking pulse. However, when said analog output 
signal is supplied to the recording AGC circuit or a clamping circuit via the analog video signal 
input terminal of a digital VTR (or analog VTR) (when dubbing begins), because said AGC 
circuit or clamping circuit performs AGC control or clamping in reference also to the normal 
amplitude of the specific signal in the vertical blanking period in the supplied analog video 
signal, when the waveform near said specific signal changes periodically, the gain or clamping 
level of the AGC circuit or clamping circuit also changes in response to said change cycle, so that 
the picture quality is deteriorated, preventing the recording of the analog playback signal with the 
normal picture quality. Accordingly, the copyrights of video tapes can be protected. 

[0020] 

Here, keyed AGC is used for the AGC circuit system in the current VTR, and said system 
serves as an AGC level detection means in order to maintain a constant difference between the 
amplitudes of the start (sync tip) of the cycle signal and the back porch of the sync pulse. On the 
other hand, in most cases, the AGC circuit in the TV receiver operates in such a manner that the 
composite video signal, including the sync pulse, received through the video signal input is 
maintained at a fixed amplitude. Thus, a normal picture can be viewed as long as synchronization 
is applied even when the waveform near the specific sync pulse is altered in the aforementioned 
manner. 

[0021] 

Accordingly, dubbing by re-digitizing the analog video signal output obtained through 
playback of the digitally recorded video signal can be prevented, and a normal screen can also be 
viewed. Because the digital video output signal is of course output together with a signal 
indicating "dubbing prohibited," it cannot be recorded on another recording device. 

[0022] 

(1-1B) When the 1-bit information indicating the presence/absence of copyright protection is "1" 
("dubbing permitted") 

The decoder (6) adds information indicating "output signal with output permission flag" 
to the output playback signal. Accordingly, the sync pulse adding circuit (7) provided at the next 
stage interprets "output signal with output permission flag" indicated by said information and 
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outputs the digital video signal to the D/A converter (8) together with a vertical blanking pulse 
having a normal waveform near the specific signal in the vertical blanking period and also having 
normal horizontal/vertical sync pulses for the effective picture area according to the playback 
signal supplied from the decoder (6). As a result, the waveform of the vertical blanking pulse in 
the analog signal output from the D/A converter (8) is normal. 

[0023] 

When monitoring said analog playback signal on the TV receiver, because the AGC 
circuit in the TV receiver does not respond to the amplitude of the specific horizontal sync pulse 
in said vertical blanking period, a high-quality normal playback picture can be obtained 
regardless of the amplitude of the vertical blanking pulse. Similarly, when said analog output 
signal is supplied to the recording AGC circuit or clamping circuit (when dubbed) through the 
analog video signal input terminal of the digital VTR (or the analog VTR), because the recording 
AGC circuit or clamping circuit carries out AGC control or clamping in reference to a normal 
amplitude of the specific horizontal sync pulse in the vertical blanking period in the supplied 
analog video signal, the gain or clamping level of said AGC circuit or clamping circuit produces 
the normal output according to said normal value, so that the analog video signal can be recorded 
with the normal picture quality. Needless to say, digital dubbing can also be achieved using the 
digital output because "dubbing permitted" is also output. 

[0024] 

When the copyright protection information indicates "dubbing prohibited" according to 
the aforementioned information indicating the presence/absence of copyright protection, for 
example, parts of the waveform are altered in order to make subsequent normal recording of the 
analog output signal in recording devices difficult, and information indicating "dubbing 
prohibited" is output together with the digital output signal in order to disable subsequent 
recording in recording devices. Accordingly, it becomes possible to prohibit or permit digital 
dubbing in order to prevent unlimited dubbing. 

[0025] 

Prevention of unlimited (illegal) analog dubbing using the analog signal output from the 
digital signal recording/reproducing device (1) was described above, and prevention of unlimited 
(illegal) digital dubbing using the digital signal recording/reproducing device (1) will be 
described below. 
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[0026] 

During recording using the digital signal recording/reproducing device (1) which records 
the analog recording signal containing information indicating the presence/absence of copyright 
protection as a digital recording signal, as shown in Figure 3, the encoder (5) interprets the 
aforementioned copyright information from the ID signal in the digital signal that has undergone 
known signal processing, such as division into blocks and orthogonal conversion, and that has 
been output from the effective picture area segmentation circuit (4) while carrying out the 
aforementioned encoding operation. 



[0027] 

(1-2A) When the 1-bit information indicating the presence/absence of copyright protection is "0" 
("dubbing prohibited") 

The encoder (5) adds information indicating "recording disabled" to the output recording 
signal. As a result, said recording signal cannot be output from the encoder (5). Accordingly, 
unlimited (illegal) digital dubbing can be prevented, and the copyrights of video tapes can be 
protected. 



[0028] 

(1-2B) When the aforementioned 1-bit information indicating the presence/absence of copyright 
protection is "1" ("dubbing permitted") 

The encoder (5) adds information indicating "recording permitted" to the output recording 
signal. As a result, said recording signal can be output from the encoder (5), said recording signal 
is supplied to the read/write head by a recording means, such as a recording amplifier, and the 
read/write head scans the recording medium in sequence so as to record said recording signal on 
the recording medium. Thus, digital dubbing can be carried out. 

[0029] 

(2) Information indicating the permitted number of digital dubbing copies 

Item (1), information indicating the presence/absence of copyright, described a case in 
which "1-bit information" indicating the presence/absence of copyright is used as the copyright 
protection information, and next, a case in which "2-bit information" indicating the number of 
permitted recordings is used as the copyright protection information will be explained. The "2-bit 
information" used as the copyright protection information to indicate the number of permitted 
recordings permitted has 4 states. 

Bits set to "11 " "unlimited dubbing permitted" 
Bits set to " 1 0" "dubbing permitted twice" 
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Bits set to "01 " "dubbing permitted once" 
Bits set to "00" "prohibited" 

[0030] 

Now, during playback on the digital signal recording/reproducing device (1) having a 
means to output the digitized video signal recorded together with the aforementioned information 
indicating the permitted number of dubbing copies as the copyright protection information in the 
form of an analog output signal, as shown in Figure 4, the decoder (6) interprets the 
aforementioned copyright information in the ID signal in the playback signal reproduced by the 
read/write head while carrying out the decoding operation. 

[0031] 

(2- 1 A) When the 2-bit information indicating the permitted number of copies is " 1 1 " ("unlimited 
dubbing permitted") 

The decoder (6) adds information indicating "output with unlimited dubbing permitted" 
to the output playback signal. Accordingly, the sync pulse adding circuit (7) interprets said 
information indicating "output with unlimited dubbing permitted," adds a vertical blanking pulse 
having a normal value for the waveform of the specific signal in the vertical blanking period and 
a digital video signal with added horizontal/vertical sync pulses having normal values pertaining 
to the effective picture area to the playback signal supplied from the decoder (6), and outputs the 
resulting digital video signal into the D/A converter (8). As a result, the analog playback signal 
output from the D/A converter (8) has a normal value for the waveform near its vertical blanking 
pulse. In addition, the video signal is output from the digital output terminal together with a flag 
indicating "unlimited dubbing." 

[0032] 

When monitoring said analog playback signal on the TV receiver, not only can 
good-quality normal playback picture be obtained, but a normal-quality analog video signal can 
also be output, the digital recording signal can be output as a normal analog output signal, and 
subsequent analog dubbing and digital dubbing can both be repeated without limits. 

[0033] 

(2-1B) When the 2-bit information indicating the permitted number of copies is "10" ("dubbing 
permitted twice") 

The decoder (6) adds information indicating "dubbing permitted twice" to the output 
playback signal. Accordingly, the sync pulse adding circuit (7) interprets said information 
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indicating "dubbing permitted twice," adds a vertical blanking pulse having a periodically altered 
waveform for the specific signal in the vertical blanking period and horizontal/vertical sync 
pulses having normal values pertaining to the effective picture area to the playback signal 
supplied from the decoder (6), and outputs the resulting digital video signal into the D/A 
converter (8). As a result, the waveform of the analog playback signal output from the D/A 
converter (8) is altered periodically. 

[0034] 

When viewing said analog playback signal on the TV receiver, because the AGC circuit 
of the TV receiver does not react to the amplitude of the horizontal sync pulse, a high-quality 
normal playback picture can be obtained regardless of the amplitude of the vertical blanking 
pulse. However, when said analog playback signal is supplied to the recording AGC circuit or the 
clamping circuit via the analog video signal input terminal of the digital VTR (or analog VTR) 
(when dubbing begins), because said recording AGC circuit or clamping circuit carries out an 
AGC control or a clamping operation according to the normal amplitudes of specific horizontal 
sync pulses in all horizontal sync pulses and vertical blanking periods in the supplied analog 
video signal, when the amplitude near said horizontal sync pulse is altered periodically, the gain 
and the clamping levels of said recording AGC circuit or clamping circuit also change in 
accordance with said altered cycle, so that the picture quality deteriorates, and the analog 
playback signal cannot be recorded with the normal picture quality. Thus, the copyright of video 
tapes can be protected. The video signal is output together with a permission flag allowing 
dubbing "twice" as the digital output signal, and "dubbing permitted once" is recorded on the 
subsequent recording device. 

[0035] 

Accordingly, the digitally recorded video signal can be prevented from being digitized 
and recorded again for unlimited dubbing. 

[0036] 

(2-1C) When the 2-bit information indicating the permitted number of copies "01" ("dubbing 
permitted once") 

Similarly to the aforementioned case (2- IB), the analog playback signal becomes a signal 
with a waveform altered periodically near the vertical blanking pulse. Thus, although a picture 
with the normal picture quality can be viewed on the TV receiver, the signal becomes unsuitable 
for analog dubbing, so that said analog video signal can be prevented from repeated digitization 
and recording for unlimited dubbing. 
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[0037] 

(2-1D) When the 2-bit information indicating the permitted number of copies "00" ("prohibited") 

Similarly to the aforementioned cases (2-1B) and (2-1 C), the analog playback signal 
becomes a signal with a waveform altered periodically near the vertical blanking pulse. Thus, 
although a picture with the normal picture quality can be viewed on the TV receiver, the signal 
becomes unsuitable for more dubbing, so that said analog video signal can be prevented from 
repeated digitization and recording for unlimited dubbing. "Dubbing prohibited" is also output 
together with the digital output signal, so that digital dubbing is also prohibited. 

[0038] 

The prevention of unlimited (illegal) dubbing (analog dubbing) of the analog output 
signal played back on the digital signal recording/reproducing device (1) was described above, 
and prevention of unlimited (illegal) dubbing (digital dubbing) of the analog output signal using 
the digital signal recording/reproducing device (1) will be described below. Here, an attempt is 
made to solve the problem that unlimited digital dubbing can be repeated by performing one 
analog dubbing. 

[0039] 

During a recording of a digital video signal having the information indicating the 
permitted number of digital dubbing copies as the copyright protection information using the 
digital signal recording/reproducing device (1), as shown in Figure 5, the encoder (5) performs 
the following operations. 

[0040] 

(2-2 A) When the 2-bit information indicating the permitted number of copies is "11" ("unlimited 
dubbing permitted") 

The encoder (5) adds information indicating "recording with unlimited dubbing 
permitted" to the output recording signal. As a result, said recording signal can be output from 
the encoder (5), said recording signal is supplied to the read/write head by the recording means, 
such as a recording amplifier, and the read/write head scans the recording medium in sequence so 
as to record said recording signal on the recording medium. Thus, digital dubbing can be 
achieved without any limits. 
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[0041] 

(2-2B) When the 2-bit information indicating the permitted number of copies is "10" ("dubbing 
permitted twice") 

The encoder (5) adds information indicating "dubbing permitted once" to the output 
recording signal. As a result, said recording signal can be output from the encoder (5); and said 
recording signal is supplied to the read/write head by a recording means, such as a recording 
amplifier, and the read/write head scans the recording medium in sequence so as to record said 
recording signal on the recording medium. The video signal can be dubbed digitally 1 more time 
in this manner. 



[0042] 

(2-2C) When the 2-bit information indicating the permitted number of copies is "01" ("dubbing 
permitted once") 

Because the encoder (5) adds information indicating "recording prohibited" to the output 
recording signal, said recording signal cannot be output from the encoder (5). As a result, said 
recording signal can be output from the encoder (5); and said recording signal is supplied to the 
read/write head by a recording means, such as a recording amplifier, and the read/write head 
scans the recording medium in sequence so as to record said recording signal on the recording 
medium. 



[0043] 

(2-2D) When the 2-bit information indicating the permitted number of copies is "11" 
("prohibited") 

This recording signal cannot be output from the encoder (5). As a result, no recording 
signal is output from the encoder (5). Thus, the permitted number of digital dubbing copies is 
restricted. 



[0044] 

As described above, when reproducing the digital video signal recorded together with the 
copyright information indicating the presence/absence of copyright protection or the permitted 
number of copies from the recording medium in analog or digital form, the sync pulse adding 
circuit (7) constituting the aforementioned playback system (B) selects whether the normal sync 
pulse having a normal waveform should be added or the sync pulse having an abnormal 
waveform which changes periodically should be added to the aforementioned effective picture 
area part according to the copyright information. 
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[0045] 

As a method for adding this kind of sync pulse, there is a method in which waveform data 
pertaining to these sync pulses are stored in memory (for example, ROM) in advance, and the 
appropriate waveform data for a given sync pulse is read from the memory based on the 
copyright information in order to add said waveform data to the digital signal corresponding to 
the effective picture area. In this case, it is also feasible that in addition to the waveform data for 
the normal sync pulse, waveform data for more than 1 kind of irregular sync pulse having 
partially altered amplitudes are stored, and then reading of data is made from different addresses 
in order to output suitable sync pulses with different amplitudes. 

[0046] 

Now, as a method for altering the sync pulse, data for normal and irregular waveforms are 
prepared as the contents of the memory; and different combinations of irregular data, or normal 
data and irregular data, are used as the data to be added at a fixed cycle near the sync pulse when 
handling a signal with copyright protection. 

[0047] 

The sync pulse adding circuit (7) having the configuration shown in Figure 6 comprises a 
control circuit (7a), a memory (7b), a changeover switch (7c), and a multiplexer (7d). The 
memory (7b) contains a normal waveform data memory section (7b 1) and a series of irregular 
waveform data memory sections (7bl[sic; 7b2]-7bn). In addition, the changeover switch (7c) 
comprises junctions (7cl-7c5). 

[0048] 

The copyright information indicating the presence/absence of copyright protection or the 
copyright information indicating the permitted number of copies obtained by segmenting the 
digital signal pertaining to the effective picture area from the aforementioned decoder (6) is 
supplied to the control circuit (7a) along with a timing signal corresponding to the 
horizontal/vertical sync pulses output from a sync pulse generator (not shown in the figure) in 
said sync pulse adding circuit (7) and the copyright information signal, such as "dubbing 
permitted 11 or "dubbing prohibited"; whereby, a set of waveform data from those stored in 
memory (7b) is read at the appropriate timing. The memory (7b) has a memory section (7b 1) for 
recording normal waveform data serving as normal sync data to be added with a different address 
at the beginning and memory sections (7b2-7bn) for recording irregular waveform data serving as 
data for the sync pulses other than the normal one. 
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[0049] 

When copyright needs to be protected 

When the copyright information signal indicating "dubbing prohibited" is supplied, the 
control circuit (7a) outputs an address signal (control signal) into the memory (7b) in order to 
read irregular waveform data periodically or randomly from the memory section (7b 1) and the 
memory sections (7b2-7bn) from the data stored in said memory (7b) (here, it may also be 
configured not to output the normal waveform data, as needed). In addition, it may also be 
configured so that the irregular waveform data are output only from one part of the memory 
sections (7b2-7bn). In addition, it can be configured so that a certain bit of the memory address is 
changed in order to switch reading between a normal sync pulse and an irregular sync pulse. In 
addition, when the copyright information signal indicating "dubbing prohibited" is supplied, the 
control circuit (7a) outputs the aforementioned control signal to the memory (7b), and a 
switching control signal to the changeover switch (7c) in order to connect the junction (7c5) to a 
necessary junction (7cl-7c4). 

[0050] 

The waveform data output from the memory (7b) in said manner is supplied to one of the 
input terminals of the multiplexer (7d) by the changeover switch (7c). The digital signal 
corresponding to the entire effective picture area output from the aforementioned decoder (6) is 
supplied to the other input terminal of the multiplexer (7d). 

[0051] 

As a result, the multiplexer (7d) multiplexes the aforementioned waveform data one by 
one at the points corresponding to the horizontal/vertical sync pulse periods of the digital signal 
for the entire effective picture area. In particular, data is output to the D/A converter (8) in the 
next stage as a signal in which the waveform of the specific horizontal sync pulse during the 
vertical blanking period is altered periodically and output as an analog video signal. 

[0052] 

When copyright does not need to be protected 

When the copyright information signal indicating "dubbing permitted" is supplied, 
control circuit (7a) outputs an address signal (control signal) to the memory (7b) in order to read 
the normal waveform data from the memory section (7b 1) containing the normal sync pulse from 
the data stored in said memory (7b). In addition, when the copyright information signal 
indicating "dubbing permitted" is supplied, the control circuit (7a) outputs the aforementioned 
control signal to the memory (7b) and a switching control signal to the changeover switch (7c) in 
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order to connect the junction (7c5) to the junction (7cl). Accordingly, the waveform data output 
from the memory (7b) is supplied to one of the input terminals of the multiplexer (7d) via the 
changeover switch (7c). The digital signal corresponding to the entire effective picture area 
output from the aforementioned decoder (6) is supplied to the other input terminal of the 
multiplexer (7d). 

[0053] 

Accordingly, the multiplexer (7d) multiplexes the aforementioned waveform data one by 
one at the points corresponding to the horizontal sync pulse periods of the digital signal for the 
entire effective picture area. In particular, data is output as a signal having the normal value for 
the waveform of the specific horizontal sync pulse during the vertical blanking period into the 
D/A converter (8) in the next stage and output as an analog video signal. 

[0054] 

Incidentally, the signal requiring copyright protection can be protected against illegal 
dubbing by adding data multiplexed with part or all of the normal sync pulse waveform data in 
the sync pulse adding circuit. Although addition is carried out in the following example, it is 
clear that an operation other than addition may also be used. 

[0055] 

The sync pulse adding circuit (7) shown in Figure 7 is configured with a multiplex 
waveform data memory (7el), a normal waveform data memory (7e2), a changeover switch (7f), 
and multiplexing circuits (7d and 7g). The same timing signal corresponding to the 
horizontal/vertical sync pulse is supplied as an address signal to the memories (7el and 7e2). The 
copyright information, such as "dubbing permitted" or "dubbing prohibited," is supplied to the 
changeover switch (7f) as a switching control signal. The timing signal corresponding to the 
horizontal/vertical sync pulse and the copyright information signal indicating "dubbing 
permitted" or "dubbing prohibited" are supplied to a control circuit (not shown in the figure) 
from the aforementioned decoder (6). Accordingly, the waveform data stored in the memories 
(7el and 7e2) are read based on the aforementioned timing signal. 

[0056] 

When copyright needs to be protected 

When the copyright information signal indicating "dubbing prohibited" is supplied, the 
control circuit outputs an address signal (control signal) respectively to the memories (7el and 
7e2) in order to retrieve data. At the same time, when the copyright information signal indicating 
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"dubbing prohibited" is supplied, the control circuit (7a) outputs a switching control signal into 
the changeover switch (7c) in order to connect the junction (7f2) to the necessary junction (7fl). 
Accordingly, the waveform data output from the multiplex waveform data memory (7el) is 
supplied to one of the input terminals of the multiplexing circuit (7g) via the changeover switch 
(7f). Output of the aforementioned normal waveform data memory (7e2) is supplied to the other 
input terminal of the multiplexing circuit (7g). Accordingly, the multiplexing circuit (7f [sic; 7g]) 
supplies the waveform data in which the normal waveform data is multiplexed with the multiplex 
waveform data to one of the input terminals of the multiplexer (7d). The digital signal 
corresponding to the effective picture area for the composite video signal output from the 
aforementioned decoder (6) is supplied to the other input terminal of the multiplexer (7d). 
Accordingly, the multiplexer (7d) multiplexes the aforementioned waveform data one by one at 
the points corresponding to the horizontal/vertical sync pulse periods of the digital signal for the 
entire effective picture area. In particular, data is output to the D/A converter (8) in the next stage 
as a signal in which the waveform of the specific horizontal sync pulse during the vertical 
blanking period is altered periodically and output as an analog video signal. 

[0057] 

When copyright does not need to be protected 

When the copyright information signal indicating "dubbing permitted" is supplied, an 
address signal (control signal) is output to retrieve data only from the normal waveform data 
memory (7e2). At the same time, when the copyright information signal indicating "dubbing 
permitted" is supplied, the control circuit (7a) outputs a switching control signal into the 
changeover switch (7c) in order to release the junction (7f2) from the necessary junction (7fl). 
Accordingly, the waveform data output from the normal waveform data memory (7e2) is 
supplied to one of the input terminals of the multiplexing circuit (7g). There is no input to the 
other input terminal of the multiplexing circuit (7g). The multiplexing circuit (7f [sic; 7g]) 
supplies the normal waveform data to one of the input terminals of the multiplexer (7d). The 
digital signal corresponding to the effective picture area for the composite video signal output 
from the aforementioned decoder (6) is supplied to the other input terminal of the multiplexer 
(7d). As a result, the multiplexer (7d) multiplexes the aforementioned waveform data one by one 
at the points corresponding to the horizontal/vertical sync pulse periods of the digital signal for 
the entire effective picture area. In particular, data is output to the D/A converter (8) in the next 
stage as a signal in which the waveform of the specific horizontal sync pulse during the vertical 
blanking period is altered periodically and output as an analog video signal. 
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[0058] 

The sync pulse adding circuit (7) shown in Figure 8 is configured with a multiplex 
waveform data memory (7el), a normal waveform data memory (7e2), and multiplexing circuits 
(7d and 7g). The same timing signal corresponding to the horizontal/vertical sync pulse is 
supplied as an address signal to the memories (7el and 7e2). In addition, the copyright 
information signal indicating "dubbing prohibited" is supplied to the memory (7el). The timing 
signal corresponding to the horizontal/vertical sync pulse and the copyright information signal 
indicating "dubbing permitted" or "dubbing prohibited" are supplied to a control circuit not 
shown in the figure from the aforementioned decoder (6). Accordingly, waveform data stored in 
the memories (7el and 7e2) are read based on the aforementioned timing signal. When there is a 
need for copyright protection, when the copyright information signal indicating "dubbing 
prohibited" is supplied, the control circuit outputs an address signal (control signal) in order to 
retrieve data from the multiplex waveform data memory (7el). Accordingly, the waveform data 
output from the multiplex waveform data memory (7el) is supplied to one of the input terminals 
of the multiplexing circuit (7g). Output of the aforementioned normal waveform data memory 
(7e2) is supplied to the other input terminal of the multiplexing circuit (7g). Accordingly, the 
multiplexing circuit (7f [sic; 7g] supplies waveform data composed of normal waveform data 
multiplexed with multiplex waveform data to one of the input terminals of the multiplexer (7d). 
The digital signal corresponding to the effective picture area for the composite video signal 
output from the aforementioned decoder (6) is supplied to the other input terminal of the 
multiplexer (7d). The multiplexer (7d) multiplexes the aforementioned waveform data one by 
one at the points corresponding to the horizontal/vertical sync pulse periods of the digital signal 
for the entire effective picture area. In particular, data is output to the D/A converter (8) in the 
next stage as a signal in which the waveform of the specific horizontal sync pulse during the 
vertical blanking period is altered periodically and output as an analog video signal. 

[0059] 

When copyright does not need to be protected 

When the copyright information signal indicating "dubbing permitted" is supplied, the 
control circuit outputs an address signal (control signal) in order to retrieve data only from the 
normal waveform data memory (7e2). Accordingly, the waveform data output from the normal 
waveform data memory (7e2) is supplied to one of the input terminals of the multiplexing circuit 
(7g). There is no input to the other input terminal of the multiplexing circuit (7g). The 
multiplexing circuit (7f [sic; 7g]) supplies normal waveform data to one of the input terminals of 
the multiplexer (7d). The digital signal corresponding to the effective picture area for the 
composite video signal output from the aforementioned decoder (6) is supplied to the other input 



21 



terminal of the multiplexer (7d). As a result, the multiplexer (7d) multiplexes the aforementioned 
waveform data one by one at the points corresponding to the horizontal/vertical sync pulse 
periods of the digital signal for the entire effective picture area. In particular, data is output to the 
D/A converter (8) in the next stage as a signal in which the waveform of the specific horizontal 
sync pulse during the vertical blanking period is altered periodically and output as an analog 
video signal. 

[0060] 

Although a flag indicating copyright protection is added as part of the signal to be 
recorded on the recording medium, when recording a signal for which copyright should be 
protected in the aforementioned digital signal recording/reproducing device, and the waveform 
(waveform of the part other than the effective picture area) near the sync pulse in the video signal 
output is altered periodically during its playback if said signal is present, it may be altered 
randomly. 

[0061] 

In addition, the aforementioned digital signal recording/reproducing device may also be 
configured so that several different waveforms of sync pulses are stored as the memory data; 
whereby, the waveform of the normal sync pulse is read when a signal without copyright 
protection is supplied, and waveforms (more than 1 kind) other than the normal one or the 
normal waveform along with waveforms (more than 1 kind) other than the normal one are read 
when a copyright protected signal is supplied. In addition, said memory data may be located at 
different addresses in the same memory or in different memories. 

[0062] 

Furthermore, the aforementioned digital signal recording/reproducing device has a circuit 
which reads and adds the normal sync pulse waveform to a signal without copyright protection in 
the circuit for generating a waveform for the sync pulse output by the playback system (B) and 
multiplexes another signal with part or all of the entire waveform of the normal sync pulse when 
a copyright protected signal is to be output. 

[0063] 

Moreover, although the aforementioned device has a circuit for multiplexing another 
signal with part or all of the entire waveform of the normal sync pulse in the circuit for 
generating a waveform for the sync pulse when a copyright protected signal is to be output, this 
does not impose any restrictions; that is, a method in which another value is added to or 
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subtracted from the waveform data of the sync pulse may be used, or a multiplexing method in 
which the waveform data of the sync pulse output from the memory is multiplied by another 
value may also be used. 

[0064] 

In the aforementioned description, although the operations described above are carried 
out for an analog output signal, the aforementioned operations are not carried out for a digital 
output signal. In addition, in the aforementioned recording/reproducing device, when R, G, B 
signals are input, the aforementioned system is applied only to the G signal. 

[0065] 

Effects of the invention 

As described above, the digital signal reproducing device under Claim 1 is a digital signal 
reproducing device which uses a digital signal recording/reproducing method having means for 
recording a video signal digitally together with copyright information and for generating an 
analog output of the digitally recorded video signal based on the copyright information, and it is 
provided with several memories for storing signals pertaining to the waveform of the sync pulse 
for the video signal; whereby, the waveform signals are used selectively as the sync pulse outside 
of the effective picture area period of the composite video signal according to the copyright 
information in the digitally recorded video signal in order to alter the waveform near a specific 
sync pulse when reproducing the digitally recorded video signal together with the copyright 
information. Thus, the indication of the intention for permitting or prohibiting the copy of the 
copyright can be transmitted without errors within the video signal. Accordingly, copying of the 
video signal without permission in terms of copyright can be prevented, and the video signal can 
be viewed on a TV receiver, for example, even when it is prohibited from being copied. 

[0066] 

In addition, the recording medium of the present invention under Claim 2 is a recording 
medium to be used on a device which uses a digital signal recording/reproducing method having 
means for recording a video signal digitally together with copyright information and for 
generating an analog output of the digitally recorded video signal based on the copyright 
information, and the copyright information indicating the presence/absence of copyright 
protection or the permitted number of copies is recorded together with the video signal. Because 
such copyright information pertaining to the permission or prohibition of copying the 
copyrighted material is recorded together with the video signal, copying of the video signal 
without permission in terms of copyright can be prevented reliably. 
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Brief description of the figures 

Figure 1 is a block diagram of the digital signal recording/reproducing device. 

Figure 2 is a diagram for explaining a case in which 1-bit information is used for the 
information indicating the presence/absence of copyright protection. 

Figure 3 is a diagram for explaining a case in which 1-bit information is used for the 
information indicating the presence/absence of copyright protection. 

Figure 4 is a diagram for explaining a case in which 2-bit information is used for the 
copyright information pertaining to the permitted number of copies. 

Figure 5 is a diagram for explaining a case in which 2-bit information is used for the 
copyright information pertaining to the permitted number of recordings. 

Figure 6 is a block diagram of a first application example of the sync pulse adding circuit 
as a crucial part of the present invention. 

Figure 7 is a block diagram of a second application example of the sync pulse adding 
circuit as a crucial part of the present invention. 

Figure 8 is a block diagram of a third application example of the sync pulse adding circuit 
as a crucial part of the present invention. 

Explanation of symbols 



1 Digital signal recording/reproducing device 

2 AGC circuit 

3 A/D converter 

4 Effective picture area segmentation circuit 

5 Encoder 

6 Decoder 

7 Sync pulse adding circuit 
7b, 7bl-7bn, 7el, 7e2 Memory 

8 D/A converter 

A Recording system 

B Playback system 
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Figure 2 

Key; 1 Bit for recording copyright information 

2 Prohibited 

3 Permitted 

4 Digital output processing 

5 Output without permission flag 

6 Output with permission flag 

7 Analog output processing 

8 Alter the waveform near sync pulse periodically 

9 Normalize the waveform near sync pulse 
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Figure 3 

Key: 1 Digital input information 

2 Prohibited 

3 Permitted 

4 Bit for recording copyright information 

5 Cannot be recorded 

6 Recording permitted 
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Figure 4 

Key: 1 Bit for recording the permitted number of copies 

2 Unlimited dubbing permitted 

3 Permitted twice 

4 Permitted once 

5 Prohibited 

6 Digital output processing 

7 Output with unlimited dubbing permitted 

8 Output with dubbing permitted twice 

9 Output with dubbing permitted once 

1 0 Output with dubbing prohibited 

1 1 Analog output processing 

1 2 Normalize the waveform near sync pulse 

1 3 Alter the waveform near sync pulse periodically 
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Figure 5 
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Key: a Timing signal 

b Copyright information 

7a Control circuit 

7b 1 Normal waveform data 

7b2-7bn Altered waveform data 
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Figure 7 
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Figure 8 
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